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Method of Increasing the Output Power from Photovoltaic Cells 

The present invention relates to a method of increasing the output power from 
photovoltaic cells with different known systems and of reducing to a minimum the 
temperature of photovoltaic cells, which negatively affects the voltage. 



Status of the Previous Art 

Throughout the world, the production of energy has three main origins: nuclear, 
fossil and hydraulic. Energy consumption in USA, for example, is 1200 TWh. In 
France, nuclear power represents 70% of the French energy consumption. The cost of 
production in USA is as follows: 3.88 cents/KWh for nuclear, 1.87 cents/KWh for 
fossil and 0.36 cents/KWh for hydraulic. 



The disadvantages of the nuclear and fossil power are: 

Pollution, the wastes of nuclear and coal (fossil); and their energy is non renewable v ., ' 
and can be exhausted in future. Solar energy doesn't present any of these 
disadvantages and it is inexhaustible. 

The industries, which are developing photovoltaic units, use one or two of the 
following systems: 

The mono-crystalline silicone by which the cells attain a yield of 23% and the 
units which produce from 10% to 14%. The commercialization price of these units 
is in the range of US$ 5 to 6 per watt. 

#• 

The units of the semi-crystalline silicone/formed a quarter of the international 
photovoltaic sales in 1988 and their production is between 12% and 13%. The 



amorphous silicone has a weak production, which is about 7%, and because of 
that its production becomes expensive. 

"The Electric Power Research Institute" (USA), government agency, has 
concluded that the photovoltaic systems should reach to a production of 15% 
and at the cost of US$ 2.00 per watt, established to being in a position to 
enter in competition with the other conventional sources. 

The conclusion relates to a production of 2,700 KWh/year/W (Sunshine 300 
day/year/9h/day, amortization over 20 years) and therefore at a price of solar 
KWh equal to (US$ 2.20): 2.7 = 3.70 cents. 



The Influence of temperature on the photovoltaic cells: 

The output power of a photovoltaic cell falls down when temperature 
increases. Figure 4 illustrates that such loss is essentially due to a reduction 
of the voltage of short circuit. 

It is known that for the solar cell, that its current is very little affected by the 
temperature. In other terms, when the radiation intensity increases, the 
voltage in the opened circuit varies a little then the current of the short circuit 
takes a large variation, and when the temperature increases, the voltage in 
the opened circuit underlines a large variation, and the current of the short 
circuit a small variation. 

The spectrum of the solar rays spreads into the ultraviolet passing through the 
visible and the infrared at distance. The photovoltaic cells, in general, are 
insensible to light outside the visible and the very near infrared. This 
characteristic is reflected in the Fig. 3 which mentions the response curve of a 
conventional photovoltaic cell. 

The solar light emits energy in the bands of ultra violets and infrareds, and the 
band of the visible one as well. 



The quantity of the emitted energy varies according to the following formula: 

E= h.c/X 

Where: h = the constant of PLANK, c = velocity of the light, X = length of the 
wave. 

When the length of the wave decreases, the energy quantity increases. With 
this increase in the intensity in a logarithmic manner, while the length of wave 
decreases, the electromagnetic energy becomes the most important in the 
band of the ultra violets. 

All system increased light intensity increases the current and also the output 
power of the solar cell. But, at the same time, all the energy that has not been 
transformed into electricity increases the temperature of the solar cell and as 
enunciated, the voltage diminishes. 

Presentation of the Invention Essence 

Mode of concentration with multi prisms: recalling physical data: consider 2 
transparent mediums, M1 and M2, having respectively as an index of 
refraction: n1 and n2 (Fig.1). 

All light rays "R" will be refracted in 0 following R\ If a1 is the angle between 
R and the perpendicular pp\ then R' is an angle a2 with pp\ that will be 
connected with a1 by this relation: 

nl.sin a1= n2.sin ct2 

We consider a multi prisms with 2 faces FO and F1 (Fig. 2) which makes a a1 
angle between them and has an index of refraction n2>1 (index of the air). 

The perpendicular solar ray R1 with FO will continue its way without deviation, 
until meeting face F1 where it will be reflected in R'1 to make an angle a'1> 
at 



R'1 is directed to the photovoltaic cell. The surface of the face F1 will be 
calculated in a manner so that all the rays falling on the surface will be 
refracted to cover all the surface of the photovoltaic cell. 

Other adjacent faces F2 .. Fn with different angles will deviate and juxtapose 
all the light rays received on the entire surface of the photovoltaic cell. 

So, the photovoltaic cell will receive much of the sunshine which falls at the 
faces, certainly with consideration to absorption of some luminosity at a level 
of multi prisms as well as the cosines of the solar rays with the photovoltaic 
cell. 

When the clarity of the light is considerably increased, the intensity of the 
short circuit current automatically increases, without affecting the inertia of the 
open circuit, which means we increase the output power. 

This system of concentration supposes that the entire installation (multi 
prisms and units) must follow the sun (tracking system). 

Theoretically, for a factor of concentration comprising between 2 and 10, it 
isn't necessary to cool the photovoltaic cell, in a measure that the electric 
proprieties of these cells have been determined as of the departure of the 
internal resistance which is relatively weak. 

In the case of partial or total elimination of ultraviolet rays, the elevation of due 
temperature to the concentration has no much influence on the tension, and 
we obtain with the multi prisms an increase in the output power of the units in 
the order of 4 to 5 times the nominal power. 

Mode of Realizing the Invention 

The system used to realize the procedure of the invention comprises prisms 
which are located on several adjacent surfaces forming angles there between, 
calculated in a manner that all the refracted light rays converge fully on the 
surface of the solar module. 



